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Comportamento di Bacillus cereus in prodotti
lattiero-caseari ed espressione della virulenza
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Il portale dell'epidemiologia per la sanita pubblica
a cura del Centro nazionale per la prevenzione delle malattie e la promozione della salute
dell'Istituto superiore di sanita

tossinfezioni alimentari

Aspetti epidemiologici

In Italia

In Italia, la sorveglianza dei focolai di tossinfezione alimentare avviene secondo il flusso previsto
dal DM del 15 dicembre del 1990. Il Decreto prevede la suddivisione delle malattie infettive in &
classi. In particolare la quarta (su notifica effettuata dal medico entro 24 ore dal sospetto di un
caso di malattia) include le infezioni, tossinfezioni e infestaziconi di origine alimentare (guando si
verificano in forma di focolaio). Tuttavia questi dati sono spesso distorti, oltre che dalla
sottonctifica, dalla mancata diagnosi eziologica attribuibile a une scarso ricorse ad accertamenti
di laboratorio. Inoltre, la trasmissione delle informazioni & spessc poco tempestiva e non
permette di condurre tutte le indagini necessarie a stabilire la fonte e le modalita di trasmissione.
5Su notifica del medico, le Aziende sanitarie trasmettonc alla Regione la segnalazicne dei patocgeni
responsabili, in classi diverse a seconda della pericolosita dell’agente e dell’estensicne
dell'episodio (caso singolo o focolaic epidemice).

Mel 2009, in Italia, il numero di segnalazioni di focolai di tossinfezioni alimentari & stato di 248.
Per cgni focolaio segnalato, il totale di casi & stato pari a 1451. L'Emilia Romagna & risultata
essere la regicne che segnala il maggicr numerc di episcdi (20% del totale nazionale), seguita da
Piemonte (15%), Provincia autonoma di Bolzano (14%), Lazic (10%) e da tutte le altre Regioni.

I microerganismi maggiormente implicati nell'eziologia degli episcdi socno rappresentati dalle
Salmonelle spp. (45%), seguite da forme virali (17%). Il Campylobacter risulta essere implicato
sclo nel 1,2% dei casi al contrario di quanto csservato in altri Paesi eurcpei. Purtroppo il 33% dei
focolai epidemici non presenta indicazione sull’eziclogia degli episcdi o non specifica il
microrganismo responsabile.




Bacillus cereus: spore forming foodborne pathogen associated with two
types of gastrointestinal diseases

emetic syndrome (small ring-shaped peptide called cereulide, which is pre-
formed in food before ingestion)

diarrheal syndrome (one or more enterotoxins produced by live bacteria in
the small intestine)

Disease related to the consumption of foods like vegetable purees (e.g.
zucchini), soups, pasta and rice dishes and dairy products.

B. cereus is a common contaminant of raw milk but it is also frequently
isolated from dairy products such as ice creams, milk powders, fermented milks,
pasteurized milk and ricotta
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(. Among the enterotoxins produced by B. cereus, the hemolytic

enterotoxin hemolysin BL (HBL), the non-hemolytic enterotoxin (Nhe),
ﬁ and cytotoxin K (CytK) are claimed to play a major role in diarrheal

disease

Tissue-destructive/reactive proteins damaging the integrity of the
~ plasma membrane of several cells, epithelial cells of the small intestine
included

‘ Denaturazione: 75°C 1-2 min




Cereulide is a lipophilic cyclopeptide and is rapidly absorbed in
¢ the gut and transported into the bloodstream. The causative

4 agent in various forms of gastroenteritic disease associated with
food poisoning

It is very hydrophobic, making it essentially insoluble in aqueous
solution, which suggests that in food poisoning it is delivered to its
target cells bound to, or dissolved in, carriers found in food. This
propensity to bind to solid food or culture media components may
lead to an underestimation of cereulide activity if particulates are
removed by filtration or centrifugation

Highly thermoresistant (up to 90 min 130°C)
 7 i




Endospores are able to resist and survive the pasteurization
heating, leading to consider this microorganism a potential hazard
in pasteurized milk and consequently in some dairy products

Highly hydrophobic: adhesion to various surfaces

Spore germination favoured by various substances (aminoacids)
and thermal shock (60-80°C 10 min)

Vegetative cells growth usually occurs within the temperature
range of 10-50°C — psychrotolerant strains
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Risks for public health related to the presence of
Bacillus cereus and other Bacillus spp. including
Bacillus thuringiensis in foodstuffs
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Appendix A - Bacillus cereus and Bacillus spp. food-borne outbreak data
in the European Union Member States (MSs) and European non-MSs

(2007-2014)

Table A.1: Reported strong-evidence food-borme outbreaks by implicated food vehide where Baoilfs
cerews was implicated in reporting countries in accordance with Directive 2003,/99/EC,
from 2007 to 2014
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Dal 2007 al 2014 gli Stati membri
hanno segnalato 413 focolai basati

su prove oggettive di origine
alimentare collegata a Bacillus
cereus, che hanno colpito 6657
persone, causando 352 ricoveri
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Nel 2005 in Italia, il Ministoro dolly Sl riporta 17 notifiche
relative alla presenza del microrganismo in prodotti

alimentari

Istituto Zooprofilattico Sperimentale
del Lazio ¢ della Toscana M. Aleandri




— Italian Journal of Food Safety, Vol. 1 N. 5 Settembre 2012 -

PRESENZA DI BACILLUS CEREUS, ESCHERICHIA COLI E
ENTEROBACTERIACEAE IN RICOTTA FRESCA E
SALATA: CONTROLLI UFFICIALI NEL PERIODO 2009 —
2012.

Presence of Bacillus cereus, Escherichia coli and Enterobacteriaceae in fresh
and salted Ricotia cheese: official controls in Sardinia during the period 2009
-2012.

Fadda Antonio®, Delogu Alida, Mura Elia, Noli Alessia Caterina, Porqueddu Giuseppina, Rossi Maria
Lucia, Terrosu Giovanni

i . 1 ‘ Bacillus cereus © %o di campiron suddivisi per classi
@Negativi Bacillus cereus ¢ P

47%, B Ricotta fresca
Tot 157

3805,

B Ricotta salata
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b ~éfsa- Soglia di sicurezza: 1000 ufc/gr

European Food Safety Authority




Retrospective study on the
hygienic quality of fresh ricotta
cheeses produced in Sicily, Italy
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Table 1. Microbial loads of ricotta samp-les.

™C

Rod LAB (37°C)
Coccus LAB (30°C)
Coccus LAB (44°C)
Enterococci

.34
7551
83.67
1041
J31.74

Italy Enterobacteriaceae 21.02
E coli 08 13.04
CPS : 2.19
Yeasts and moulds 1364
B. cereus 15.92
Pseudomonas 220
SRA 0.52
L. monocytogenes 1156 n.d. n.d.
Salmonella spp. 098 n.d. n.d.

Brucella spp. | n.d. n.d.
*Units are log CFLLE. TMC, total mesophilic microorganisms; CPS, coagulase-positive staphylococci, SEA, Sulphite reducing anaerobe; n.d. not det
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T™MC

Rod LAB (37°C)

Coccus LAB (30°C)

Coccus LAB (44°C)
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Entemobacteriaceae
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Bacillus cereus in fresh ricotta: Comparison of growth and Haemolysin
BL production after artificial contamination during production or post

processing
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Fig. 1. Growth of B. cereus GPe2 and 14579 inoculated in the whey or in the final product (ricotta) and survival of their spores.




BCET-RPLA TOXIN DETECTION KIT
Code: TD0950
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Fig. 2. Toxin production of strains GPe2 and 14579 at 15 and 10 “C. The semi-quantitative results are expressed as reciprocal dilution factor (rdf). W: whey, R: ricotta.




The fresh ricotta production process seems not to be completely
safe, as

- spores survived (also if partially) to the thermal treatments
- bacteria multiplied in the product

- toxin is produced during bacterial growth (at 15°C)

The contamination of the product after opening the pack should be
regarded as a potential risk for the consumer
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Effect of dairy product environment on the growth of Bacillus cereus
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inoculated in raw and pasteurized milk stored at 15°C for up to 4 d
(sampling times at TO d of inoculation, T1 after 24 h, and T4 after 96 h
of storage). The pH values are also reported for each sampling time
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Figure 3. Mean counts of Bacillus cereus GPe2 and D43 and their spores inoculated in mascarpone cheese stored at 15°C for up to 5 d (sam-
pling times at T0 d of inoculation, T1 after 24 h, T2 after 48 h, T3 after 72 h, and T5 after 120 h of storage). The pH values are also reported

for each sampling time (refers to right axis).




Control of Bacillus cereus growth in fresh cheese by dairy microflora
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Halos produced by antagonistic activity of Lactococcus strains
LAB 3, LAB 8 and LAB 1 against Bacillus cereus GPe2.




Conclusions

The production of spores, which are highly adhesive and can spread from
natural B. cereus habitats to food production environments, accounts for the ability

of B. cereus to contaminate any kind of food.

The high frequency of food contamination by B. cereus and the active production

and secretion of HBL, Nhe and CytK enterotoxins, explain why this organism is
responsible for food-poisoning related diseases.

However, further study are required to explain the mechanisms by which the toxins
and enzymes B. cereus produces contribute to development and progression of
diseases




The prevalence of B. cereus gastrointestinal infections is vague and most likely

underestimated
B. cereus can be present in fresh and salted cheese

B. cereus growth in cheese is dependent of temperature, pH and microflora of the
aliment
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